SPECIAL ISSUE 


THE ARCHAEAN LIMPOPO GRANULITE BELT: TECTONICS AND DEEP CRUSTAL PROCESSES 
Edited by 


D.D. VAN REENEN*, C. ROERING?, L.D. ASHWAL’ and M.J. DE WIT® 


*Department of Geology, Rand Afrikaans University, PO Box 524, Johannesburg 2000, South Africa 
> Department of Geology, University of Cape Town, Rondebosch 7700, South Africa 


CONTENTS 


Foreword 
List of Participants and Referees 


I. Regional setting and timing of the Limpopo Orogeny 


Regional geological setting of the Limpopo Belt 
D.D. van Reenen,.C. Roering, L.D. Ashwal (Johannesburg, South Africa) and M.J. de Wit (Rondebosch, 
South Africa) 

When was the Limpopo Orogeny? 

J.M. Barton Jr. and D.D. van Reenen (Johannesburg, South Africa ) 

The significance of Rb-Sr ages of biotite and phlogopite for the thermal history of the Central and Southern 
Marginal Zones of the Limpopo Belt of southern Africa and the adjacent portions of the Kaapvaal Craton 
J.M. Barton Jr. and D.D. van Reenen (Johannesburg, South Africa ) 


Early basic magmatism in the evolution of the Northern Marginal Zone of the Archean Limpopo Belt 
H.R. Rollinson (Harare, Zimbabwe) and D. Lowry (St. Andrews, UK) 


II. Structural evolution 
Regional and geological detailed studies 


Structural geology of high-grade terranes: status and prospects 

C. Roering and L. Ashwal (Johannesburg, South Africa) 
The structural framework of the southern margin of the Limpopo Belt, South Africa 

C.A. Smit, C. Roering and D.D van Reenen (Johannesburg, South Africa) 
Structural geological and metamorphic significance of the Kaapvaal Craton—Limpopo Belt contact 

C. Roering, D.D. van Reenen (Johannesburg, South Africa), M.J. de Wit (Rondebosch, South Africa), C.A. 

Smit, J.H. de Beer and J.F. van Schalkwyk (Johannesburg, South Africa ) 
Structures in granitoid gneisses and associated migmatites close to the granulite boundary of the Limpopo Belt, 

South Africa 

C.R. Anhaeusser (Johannesburg, South Africa ) 
Structural geology and tectonic setting of the Sutherland Greenstone Belt, Kaapvaal Craton, South Africa 

S. McCourt (Pretoria, South Africa) and D.D. van Reenen (Johannesburg, South Africa ) 
Geologic observations across a tectono-metamorphic boundary in the Babangu area, Giyani (Sutherland ) 

Greenstone Belt, South Africa 

M.J. de Wit (Rondebosch, South Africa), D.D. van Reenen and C. Roering (Johannesburg, South Africa ) 
The geology and tectonic evolution of the Pietersburg Greenstone Belt, South Africa 

M.J. de Wit (Rondebosch, South Africa), M.G. Jones (Perth, Australia) and D.L. Buchanan (London, UK) 
The nature of Archean terrane boundaries: an example from the northern Wyoming Province 


D.W. Mogk (Bozeman, MT, USA), P.A. Mueller (Gainesville, FL, USA) and J.L. Wooden (Menlo Park, 
CA, USA) 


| 
Vv 
423 


vi CONTENTS 


Geophysical probing of the deep crust 


Introduction: deep crustal probing 


S.L. Klemperer(Stanford, CA, USA) 169 
The deep structure of the Limpopo Belt from geophysical studies 
J.H. de Beer and E.H. Stettler (Pretoria, South Africa ) 173 


Seismic studies in the Limpopo Belt 
R.J. Durrheim, W.H. Barker and R.W.E. Green (Witwatersrand, South Africa ) 


IIT. Metamorphic evolution 


General 


Thermobarometry and P-T paths from granulite facies rocks: an introduction 


F.S. Spear (Troy, NY, USA) 201 
Thermobarometry in granulites: pitfalls and new approaches 

F.S. Spear and F.P. Florence (Troy, NY, USA). 209 
Microfabrics indicating granulite-facies metamorphism in the low-pressure central Damara Orogen, Namibia 


H.P. Masberg, E. Hoffer (Marburg, Germany ) and S. Hoernes (Bonn, Germany ) 243 


P-T paths from the Southern and Northern Marginal Zones of the Limpopo Belt 


Metamorphic P-T profiles from the Zimbabwe Craton to the Limpopo Belt, Zimbabwe 
T. Tsunogae, T. Miyano (Ibaraki, Japan) and J. Ridley (Nedlands, W.A., Australia ) 259 

Constraints on the form of the P-T loop in the Southern Marginal Zone of the Limpopo Belt, South Africa 

G. Stevens and D.D. van Reenen (Johannesburg, South Africa) 


IV. Partial melting and granulite genesis 


Partial melting and granulite genesis: a partisan overview 
J.D. Clemens (Manchester, UK) 297 
Partial melting and the origin of metapelitic granulites in the Southern Marginal Zone of the Limpopo Belt, South 
Africa 
G. Stevens and D.D. van Reenen (Johannesburg, South Africa) 


V. Fluids and high-grade metamorphism 


Fluid flow during deep crustal metamorphism, an introduction to new data from the Southern Marginal Zone of 
the Limpopo Belt 


p, L.S. Hollister (Princeton, NJ, USA) 321 
Constraints on the composition of fluids involved in retrograde anthophyllite formation in the Limpopo Belt, 
South Africa 
J. Baker (Chicago, IL, USA), D.D. van Reenen, J.F. van Schalkwyk (Johannesburg, South Africa) and R.C. 
Newton (Chicago, IL, USA) 327 


High-temperature hydration of ultramafic granulites from the Southern Marginal Zone of the Limpopo Belt by 
infiltration of CO,-rich fluid 
J.F. van Schalkwyk and D.D. van Reenen (Johannesburg, South Africa ) 337 
The oxygen-isotopic composition of granulites and retrogressed granulites from the Limpopo Belt as a monitor of 
fluid-rock interaction 
S. Hoernes (Bonn, Germany) and D.D. van Reenen (Johannesburg, South Africa) 353 
Stable isotope profile across the orthoamphibole isograd in the Southern Marginal Zone of the Limpopo Belt, 
South Africa 
T.W. Vennemann and H. Stuart Smith (Rondebosch, South Africa) 


VI. Charnockites 


An overview of charnockite 
R.C. Newton (Chicago, IL, USA) 


CONTENTS 


On the origins and tectonic significance of the charnockite suite of the Archaean Limpopo Belt, Northern 
Marginal Zone, Zimbabwe 
J. Ridley (Nedlands, W.A., Australia) 


Evidence for metamorphic and igneous charnockites in the Southern Marginal Zone of the Limpopo Belt 
F. Bohlender, D.D. van Reenen and J.M. Barton Jr. (Johannesburg, South Africa ) 


Isotopic and REE characteristics of the intrusive charnoenderbite and enderbite geographically associated with 
the Matok Pluton, Limpopo Belt, southern Africa 
J.M. Barton Jr. (Johannesburg, South Africa), R. Doig (Montreal, Que., Canada), C.B. Smith (Johannesburg, 
South Africa), F. Bohlender and D.D. van Reenen (Johannesburg, South Africa) 


Geochemistry of high-grade supracrustal rocks from the Kerala Khondalite Belt and adjacent massif charnockites, 
South India 
T. Chacko (Chapel Hill, NC, USA), G.R. Ravindra Kumar (Trivandrum, India), J.K. Meen (University 
Park, PA, USA) and J.J.W. Rogers (Chapel Hill, NC, USA) 


VII. Tectonic models for the evolution of high-grade terranes 
General 


Precambrian tectonics and the physicochemical evolution of the continental crust. I. The gabbro-—eclogite 
transition revisited 


D.J. Ellis and M.A.H. Maboko (Canberra, A.C.T., Australia) 


Precambrian tectonics and the physicochemical evolution of the continental crust. II. Lithosphere delamination 
and ensialic orogeny 


D.J. Ellis (Canberra, A.C.T., Australia ) 


Tectonics and heat sources for granulite metamorphism of supracrustal-bearing terranes 
L.D. Ashwal (Johannesburg, South Africa), P. Morgan and T.D. Hoisch (Flagstaff, AZ, USA) 


Evolutionary models for the Limpopo Belt 


Tectonic model for the evolution of the Limpopo Belt 
C. Roering, D.D. van Reenen, C.A. Smit, J.M. Barton Jr., J.H. de Beer (Johannesburg, South Africa), M.J. de 


Wit (Rondebosch, South Africa), E.H. Stettler (Pretoria, South Africa), J.F. van Schalkwyk, G. Stevens and 
S. Pretorius (Johannesburg, South Africa) 


Shear zones of the Limpopo Belt and adjacent granitoid—greenstone terranes: implications for late Archaean 
collision tectonics in southern Africa 


S. McCourt (Hillcrest, South Africa) and J.R. Vearncombe (Nedlands, W.A., Australia ) 


Himalayan-Tibetan analogies for the evolution of the Zimbabwe Craton and Limpopo Belt 
P.J. Treloar, M.P. Coward (London, UK) and N.B.W. Harris (Milton Keynes, UK) 


vii 
451 
469 


